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(54) FLUORINE-CONTAINING MULTIFUNCTIONAL (METH)ACRYLATE ESTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject compound capable of 
being crosslinked and polymerized to form a cured coating film high in 

surface hardness and excellent in abrasion resistance, etc.. and useful riqch CHRCHCH OR* 

as a raw material component for reflection-preventing films, etc. s \ \ 1 r 

SOLUTION: A compound of formula I (R1 , R2, R3, R4 are each 

independently H, acryloyl or methacryloyl wherein at least one of R1 and 

R2 and at least one of R3 and R4 are each acryloyl or methacryloyl; R is 

a 2-1 2C fluoroalkylene having two or more fluorine atoms), e.g. 1,8-bis 

[(meth)acryloyloxy]-2,7- dihydroxy-4,4,5 f 5-tetrafluorooctane. A diester 

in the compound of formula I is obtained by subjecting a compound of 

formula II and 0.8-5 equivalents of (meth)acrylic acid to a ring-opening 

reaction in the presence of a catalyst. 
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(>*)7*'J^Kx;*7MU. 
t-fb i J 

R'OCHsCpHR^HCHiOR 3 ^ 
R a O OR 4 

&2~1 2(D7)l*n7Jl,*U>m&mi-. ) 
[0 0 0 1 1 

[0 0 0 2] 20 
U > <!: <0 &a£f*32.li 7 v -ft tf- 'J ^> £ 7JU* 

□ t°p ei/> t<D*m-£t*m<Dyt7 r -r a — -ommtfi 
^sgsnrostttRiflas 9-s 4 2 o 3^?b. raua 

BS59-84204 tSBflBS 59-9 8 1 1 6^ 30 

£?s. ttMH 5 9-i47oii ^iiffi, ^naas 59- 

2 0 4 0 0 2#&?8). 

[0 0 0 3] gifiT(*7^ , JJl>8k$7vm7Jl>*)l>3m 

T)im-£&. ?s>2<) jim^y v at 7;i>*^x;*7Mua 

m&hZ, r T 7P>AFj (7>U* • Xi^>?±iS)^© 

5 (ttHB 6 4- 1 6 8 7 3 m*m> !f#P^¥ 1-149 

8 0 8^ii$S. if$r*3¥6- 1 1 5 0 2 3^ii?fi)„ 40 

[0004] cti^ro^^-y^gtfliiitN-rnfc 

[0 0 0 5] SS®S€:|S]±$-t+-5/ti6IC#7-7mmt 

7<? V Ml^fJl'XIJt7 •> 3R~ Wflt (> 
7*U*il^7*4. ^t7 7i^fig(^^)7^'J 

;u^x TsT-h t o) & ts e> ?# e> n -s 5g^a^<* a* 

JtSS3nTO-5C8F,aBg5 8 - 1 0 5 9 4 3 *t:&?{L ft 
ffflBB 62-1 99643 ^&«L ftPJIBS 6 2 - 2 5 0 0 

4 7§M). cne,«5g^a##(i. d7s/*(>*) so 



7* 'J ;U&X7v-t\/1>*©:7 7gti^ft7 -ygi^gfrt 
0^)70 'J^xx^Utcoie^it^lBSr'SCi: 

So L-X>>U #7-y^mW^(>^)7^U^Kx^^U 
<!: # ^ ) 7 i> 'J ;PKx 7sx^ t lifflStt^S < 

JST^fcO,, -7j. t77iZfiS(>^)7f »JMx 
XrJI'i ^ffit 7 * 'J ;u&X7.-7\»U<»;l2ffit<7)IiJ 

^-cfflsts. u^u®w^€:T(f*rc*&ic5g^sa^(* 

<bliT£?\ 3t7 7'T/<-»CX«Sft7-<;UA'vS®@ 

[0 0 0 6] SB2i7)CDl6]±. 3£U;iCft!l(D#7->^(>^) 
7i"J ;U&XX^U©@U**4<t UTCtffl^l tot b 

t, #7^^t K n 7* u;u&xxx;u;& { }fi 

S5htl^mri¥4- 3 2 1 6 6 0§aa, ft[U)¥ 
4-356443 ^&$R. ftH3¥ 4-356444 ^ 

a), u^u cneiimtfig(>^)7^ | j;uKx7x^ 
EHb&©3i®®gaMS<. wisistiicsfc 

[0 0 0 7] 
[0 0 0 8] 

[gUS£!i?>*-f ££«><D¥fa] *»Wlc«tntf. TESC 
[0 0 0 9] 

[fb2] 

R'OCHsCHRCHCHsOR 3 

,T T . • • • (i) 

R 2 0 OR 4 
[0 0 10] (SC^RK R*. R3»^R 4 (i. m~y.it 

Sa^It^ot. TKSRSi?-, 7f Un-f^SXI*y^ 
f 'Jo-fM^O, Mor'»u:r2<d^7S< <bfc-^ 
R^R3SJ/R4o^<,i: : fo-^li. 7^'JP'f;HX 
(i***'JP'OUg£;rr. Rl*. 7->sSIS?-*2Ja± 
Wf-5K^S*2~1 2<07-iU^"P7^*U>S^a 

r. ) 

[0 0 1 1 ] 

[^Bfl(OH)ffi©?fs^] *^WCD#7->^^Wfig(^^)7 

m^WlCB. R'&tf R*CD-;S;!><7<? ya-fjusxi*> 

-?j 7)« 7 f'J P -< ;US32.(i^ ^ f >) P >f ;US. ffe^ »<7K 
*Bi^ft*-r. (^^)7^'JP-r7USi7KK5<J:* : &t- 
5t7ylZfffi(> : i')7f 'J/UKx^^KJUT-xX 
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XTJ\sA£foT%) ; RK RK R*&ZfiR*<DZ>t> 1 fl 
S3 3f@te7* •JP'OUSXUJ:;**^ u 
p-OUS*S-S\ (**)7*UP-f ;ug<h7kg£g££W 

i^—XteSte^gT&u, 7* »jp-f;u»xii>^* y 

^KiUT^h^xx^UAcir^f ^)T^^ 0 3(1 )IC 
fctNT. RCDKXtt^l 2Sfi*.*iH»#B«T* 
-5c 10 
[0 0 12] yX^f^AdiL/m 1, 8-t'^((> 
*)7£> U P-OM^x)- 2, 7-ytKP*y-4, 
4, 5, 5-xh77WP^^X 1, 7-fc'X 
((*$07*UP^;M-*->)--2, + 

4, 4, 5, 5-T-h^^;i/^-P^i7^>, 2, 7-t' 

-4, 4, 5, 5-^h^^;U^P^^^>. 1, 9- 
t'X(U^)7^UP^W+y)-2, 8-ytKP* 
>-4, 4, 5, 5, 6, 6-^7^P;tX 
1, 8 -£X«*<?)7? ij p-oi,**5/)- 2, 9->* 20 
tKP + '>-4, 4, 5, 5, 6, 6 -^IJ-^JM-P 
/^->, 2, 8-e*((y*)7£UP-OM-*->)- 

1, 9-ytKP*y-4, 4, 5, 5, 6, 6-^4- 
V7)\,*UJ 1, 10-^7(^^)7^^^ 
;U:**-»-2, 9-vtKP + v-4, 4, 5, 5, 

6, 6, 7, 7-^^7^P7^JX 1, 9-t'* 
(W^)7^'JP-f^+y)-2 ) 1 0-ytFP + y 
-4, 4, 5, 5, 6, 6, 7, 7 - *0 $ 7 )\,*Ut 
tt>. 2, 9-t'7((/^)7y'JP^^y)-1, 

1 0-yt KP + y-4, 4, 5, 5, 6, 6, 7, 7 30 
-^^JM-P^jX 1, 1 1-t^(U^)7y 
ijP^my)-2, lO-ytHP + y-4, 4, 

5, 5, 6, 6, 7, 7, 8, 8 tl 7 V >T 
fi>. 1, 1 0-t'7((/^)7y , JP'fm-»- 

2, 1 l-ytHP + y-4, 4, 5, 5, 6, 6 f 

7, 7, 8, 8 -x^7;U^"PO>t'^I 2, 1 0 - 
t^(U^)7y'JP^^+y)"1, 11-ytKP 
*v-4, 4, 5, 5, 6, 6, 7, 7, 8, 8 -^fy 

7)\,*uo>tJi>. i, i 2 - 7* 'Jo 

^;U^-+*»-2, 1 l-yth'P + y-4, 4, 5, 40 

5, 6, 6, 7, 7, 8, 8, 9, 9-K5r*7Jb5j-P 
Kt^X 1, n-t^(U^)7^'JP^W+ 
•» -2, 12-ytKP + y-4, 4, 5, 5, 6, 

6, 7, 7, 8, 8, 9, 9-Kf^37WPHf^> 
XI* 2, 1 1 -tfX ( (**)7£UP-OU**-»- 
1, 1 2-ytKP^y-4, 4, 5, 5, 6, 6, 

7, 7, 8, 8, 9, 9-H7iJ7WPH7^>f^ 
» * U < mi £ C <!: Z> o 

[0 0 13] MJxXtSU,A<!:LTI£. 1, 2, 8-h 
'JX((>^)7^'JP^W+y)-7-t HP + y- 50 



4, 4, 5, 5-7h77MP^^X 1, 2, 7 
- HJ 7* 'JP^fW*y)-8-tKP*y 

-4, 4, 5, 5-7h77WP^^^>, 1, 2, 
9 - h , JX((>^)7y'JP>fM+y)-8-t h'P* 
v-4, 4, 5, 5, 6, 6 -s\*D-7)\,*aS 
1,2, S-h'J^fO^Zy'JP^W+yJ-g- 
tKP*->-4, 4, 5, 5, 6, 6 -s\*-y-7)[,*a 
S+>. 1, 2, 1 0- hUX((>^)7^'JP^M 
+ y)-9-tKP*y-4, 4, 5, 5, 6, 6, 

7, 7 -*£*:7;M-p-r;fi>, i, 2, 9-h'JX 
(U^/^UP-fW+y)-! O-tKP + v-4, 
4, 5, 5, 6, 6, 7, 7 - * £ * ^l/^Px* 

1, 2, 1 1 - hU*((;*^)7*U P^;U;**->)- 1 
O-tHP + y-4, 4, 5, 5, 6, 6, 7, 7, 

8, 8-^*1 □ 0 >Tfi 1, 2, 10- MJ 
X(U^)7^'JP>fM+y)-1 1 -tKP+->- 

4, 4, 5, 5, 6, 6, 7, 7, 8, 8 T7Jl/;t 
P£>T^J>, 1, 2, 1 2-h'J7((/^)7y'jP 
-fM+y)-1 l-tHP + y-4, 4, 5, 5, 

6, 6, 7, 7, 8, 8, 9, 9-F7^7MPKf 
rtVXtel, 2, 1 1-h'J7((>^)7^UP^ 
*y)-1 2-tKP + y-4, 4, 5, 5, 6, 6, 

7, 7, 8, 8, 9, 9-K7*7WPh7*>5S 

[0 0 14] 7h7XX7AA(hUTIt ^K^O*) 
7*»J;i«-4, 4, 5, 5-7"h^7;U^P^^^> 
-1, 2, 7, 8-^h^^-;k ^h^(;**)7^'J 
;UK-4, 4, 5, 5, 6, 6-^1f7MPyt>' 
-1, 2, 8, 9-7h7^k7h7(^)7^'J 
;US6-4, 4, 5, 5, 6, 6, 7, 7-**^7;i,3j- 
P-T^>-1, 2, 9, 10-7h7^k 7h7 
(**)7? 4, 4, 5, 5, 6, 6, 7, 7, 

8, 8 ~7i]7i^P0>f^>- 1 , 2, 10, 11 
-T^^*-Jl,RUT U;Ug£- 4, 4, 

5, 5, 6, 6, 7, 7, 8, 8, 9, 9 - K^J7JP 
^P^>-1, 2, 11, 12-7h7^-m 
ff£U<^lf3C<h#T£3o cne>yXX7^A, h 

[0 0 1 5] yiXf^AB, «iltfTK5t(2)T*b 
$tl-5#7^*vX^+vK(lUT, yi*+yKBt 
»t)t0. 8-5=Sfi<D(**)7*'J;i<&«!:£, MS 

[0 0 1 6] 
[<b3] 

CH2-CHRCH-CH2 
\ / \ / • ■ • (2) 

o o 

[0 0 1 7] (5** RB7y««« 2 m±WT-5KR 
&2-1 2 <07^*P7JI/*l/ ) 
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■rBtfffivXTR+vKBi, 2Sa(DU*)7^y;Ug£<h 

x*-r^A££/£2t!:, (b)2kl^T»6tlfcxX^^U 
At(>#)7*'J;«*PU K fc*x*5niHLEJfcSt* 
-5 2 xaOKftlMCfc U B»T* *. 
[0 0 1 8] BJEyX/f+yKBtUm «H;ttf 1 , 
2-tf*(2' , 3' -X^+yyneW^7^P 

x*>, i, 3-t'^(2' , 3* -X7H*>yne;W 
^;u^;u^pya/K>, i, 4-t'x(2' , 3* -x io 

(2' , 3* -Itv+y^P tfJU)^U^JU^P^>^> 
XI* 1, 6-t^(2' , 3' -i^y^PM^ 

[0 0 1 9] B?ESJC(a)(Ct3(t-5>?X7p^^KB<i:(^ 
^)7^UJI/M<k*RlBa'l*:4l8otta*it(i. vXTft 
**>HB 1 mo I lC*tUT(>*)7£ y;UKl . 6- 
1 Omo I , #£U<(*2. 0 — 3. 6mo 1^1/ 
I*. KJ&fflfitt4 0-2 0 OX:, ft\Z8 0-1 2 O^tf 

S/£B$PpK*1 -4 8B#Pb1. *$IC2-1 2ttM 20 

H h y X5^U7 £ >XI*^ > y;i/y>f^7 5 3 

A«rawg*tf&tl*. tt«KO«»B(*. 

*0. 001—5. 011%, itIICO. 01-2. 5fi 

>T HP+y Vt/X^UX-^JUXIitert-^JU^x 

fil*. SJSS^1*I±»*0. 0 0 1-2. 011%^ 
}#IC0. 0 0 5 — 0. 2MS%^H^UtNo 
[0 0 2 0] fiMEEJG6(a)«T8L ttflfcylXf;!/ 

pW^yXXf^A^SSC^^Tf, h'Jx^ 
^UAXIi^h^XX^JUAOKitlCfclxT, fc(D (b) 

«<tUTte«Atf, ffl*j<D(>#)7^y;uM. i&syoa 
$»±a**tM*M«*fti»*-r*fc«>ic. sjecs^m 
>>pp7tv;uA, JHky^u>Xf4Mi7;u*a>^ 40 

ff»«©»uia*i»±<0jfc»ica*«jt»h 
^Kp+yx /\>r KP^y vt/x^ux— r;ux(* 

li* KjfcS^ICttUTO. 0 0 1—2. 011%, ^ 
ICO. 0 0 5-0. 2M9S#SS$UO. 
[0 0 2 1 ] mESJGB(a)(C<fcoT»6n*^XX^;i/ 
Ate, TIE5t(3)-(5)(it*R 5 l*(y^)7^y P-OP 50 



a)T«*>sti«3«a©«itf»oa^«tft*. cn 
6«tt*©ad#j(*-t©*s«fflLTt>, »auT«ffl 

[0 0 2 2] 

[<k4] 

R 5 OCH 2 CHRCHCH 2 OR 5 

HO OH J 
R 5 OCH 2 CHRCHCH 2 OH 

HO OR 5 
HOCH 2 CHRCHCH 2 OH 
R s O OR 5 
[0 0 2 3] B9ERj£(b)ICfc(t*yx^T';UA<!:(^ 

^)7*y;ua*ny KtoH«a*jti4, mjxxt 

;UA£gfit^-£il£\ yl^T^A 1 mo I ICttLT 
(>^)7^'J^8^PUK0. 8-3moL SCI. 

0 — 2. Omo I LC> 0 — 2u fh7XXf^A 
*«»-r *«^(Ctt* yXXr^A Imo IICSOT 
{*$)7<7 VJUBtP P y K 1 . 6-10moK^lC 
2. 0-4. Omo IMBSUI*. aEEJ£(b)lC*3l* 

£ >XI*^> y;ky^f^7 5 >HCD 3 «7JU*;U7 ^ 

>, eu<t*tfy ^vaoastf tti^s 

*Pai*. hyx^^AOSScDiS^ yXXr^A 

1 m o I ICMLT0. 8 — 3. OmoLRlCI. 0 — 
2. Omo l^a*Ul^ — 5=- h^X^^^A(0$t 
ii<Oi§^, yX^f^A 1 mo I (Cfct UT 1 . 6-1 
0. 0mol.tt(C2. 0 — 4. 5mo l*a*LO. 
MEEJ£(b)l±. »««:»a*TfT5<0^»*Ut\. iS 
«J«CJS«<tOTf*, «*.tf*PP?M>A, Jfifb^l^V 

I*. yx^rii/A, (^^)7^y;uK^py K&tf*a 

(C*SDT36»p-r*tt*<0»ai 0 OMSa5lC>^UT2 0 
-2 0 0 011ft t$(C 1 0 0-5 0 OfiBSf^igBT* 
WEEJS(b)<0J5JCSa»*-2 0 

-2 or, i o-i o < c^m^u<, sfi&iHtt 

0. 1 - 1 2B#Pd|, t$(C0. 5-2B*M*a* ut\. 
[0 0 2 4] »BRa(b)*7fc t«lfch'JXXj 
;i/AXIifh7XXT^A, ^jSJem. H±J£tt. Mffi 

a<oaaa&tfa««o)adiMic. oaicj&cfraaa 

SfrlV ^rlgco h UxXT^AXfirh^xxr^A^ 

#)7^y^nu \ i £ftmtz>rz#)iz*<? s-j\,5l 
ax.*; -jbmoTJU^-jums i> < tt*«**«a*n 
■r**a. ft«*(owt*igii[Ta»t*««, as 
isxi^7A^P7 h^57-f-»icj:y»ar*» 
mttmf t>n^>o aff«a*ff5«ici*adiKit©fc«> 
ics^mih^j, ttxtf/wKP+yx /wkp + /> 

Xf^X-T^XIJ ter t-Zf^JUliT^ -J\<m<D%i 
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01-2. 011%, «IC0. 0 0 5-0. 211%^ 

[0 0 2 5] lWESJC(b)lCct-DT»6*l* h'Jx^f 
;UA«, TK3t<6)»tf(7)Tasn*2«a©«tt{* 

[0 0 2 6] 
[ft 5] 

R & OCH 2 (?HRCHCH 2 OH 



R s O OR 5 
R s OCH 2 CHRCHCH 2 OR 5 



;h 2 chrch< 

R s O OH 



(6) 



(7) 
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[0 0 2 7] *5EWOd7y*Mfl6U^)7^U;U* 
■t*5c<hicj:y, r>u*> 7^'Ji/-hf^ 

[0 0 2 8] 

«f**WUTt^±lcB»ttict)«n. 5Ntt±H. ft 
[0 0 2 9] 

- tf^(2 • , 3' -x/R*v^pe;w^7A5fo^ 

*>3 1 4. 2g(1moi), 7^ U;U«2 1 6. 2 g 
(3 m o I), f^XW^X^A^PT^ K4. 
4g, tert-^^^a-JK). 4 4g£ftiMK ft 
;"§*T^^ldn»UX9 5-1 OOtiU, BSUET4 

5 0 Om 1 <D*au*)\,AizmM[s. ^o%m&1-\-*J 

OA7K^;«T3 0, ia«lfia7k-C3Eia»L/fc. £>PP 50 



*JUA£*EEffl5feU »6tl&Rfe«JI*KlcB»xy- 

#5 A 417. 1 g (0. 91mol )£i#7to ±fiJ#|A 
I*;* CD 5C ( 8 ) iZ *r «iB* Wf &ft£#)T£> o Aco 
XCH2(C F2>4CH2X ■ • • (8) 
at©20©Xlia-XI«ft5IT, TEiS(9)TS 
^n^IT^SX', XBTE«(1 0)T»Sft4BT 
ftftX>T£«. £/£^AI* 3SS<Og14f*. K20 
tf>X'£^Ot><7X 2^X?^Ot)(0, &^X^<hX2 

[0 0 3 0] 
[ft 6] 

CH 2 = CHCOOCH 2 CH- 

CH a = CHCOOCH- 
HOCH2 



(9) 



(1 0) 



[0 0 3 1 ] ClTfCft&ft£ftfi1fc0>i H-NMR, » 
F-NMRStfExac t MS 
iH-NMR(<5(ppm)CDC h/TMS) 
X' : 6.47(d d, 1 H) ; 6.17(d d, 1 H) ; 5. 91 (d 
d, 1 H) ; 4.50— 4. 38(m, 1 H) ; 4. 30, 4.20(dAB 
q , 2H) ; 2.45(d , 1 H) 

X2 : 6.42(d d, 1 H) ; 6. 14(d d , 1 H) ; 5.86(d 
d, 1 H) ; 5. 48 — 5. 39(m, 1 H) ; 3. 82— 3. 76 (m, 2 
H) ; 2.76( t , 1 H) 
*SJt«fcy Xi : X2 = 8 5 : 1 5 
XCH2CF2 — : 2.73 — 2. 28 (m, 2 H) 
,9 F-NMR(i5(ppm)CDCh/CFCh) : -11 

0. 20, -120.44 

Exact MS: #J^fi ; 4 5 8. 0 9 8 5 
MmtM. ; Cie His FsOe : 4 5 8. 0 9 7 6 0 

[0032] mm 1 - 2 

1, 4-fc'X(2' , 3' -X^yyPt»^l/7Jl/ 
^P^>3 14. 2 g (1 mo I )<Oft*>y \Z. 1, 2 
-t'^(2' , 3' -X^+yyQt»^7^PX 
*>2 14. 2 g (1 mo I )4fflC^JU^KiHJS6«iJ1 - 

^ tmmiz^x. TKsto i)ic*t-«us**r«*rt 

312. 2g(0. 8 7m o I )£f#7c 0 
X C H2 (C Fz)2C H2 X ••■(11) 
St*2ffl<0Xf*H— XI*»tt<5S-C, Jt9EXiXI*X2T 
B ii 3 iaoSttft, «2O0X'^ 
•Oi><0, 2O(0X2^f$Ot>(0, Mx^xz<t$io 

[0 0 3 3] ttTlC»&tlfcft^«I<0'H-NMR, n 
F-NMRMExact MS(0eS^t o 
'H-NMR((5(pp m )CDC h/TMS) 
X':6.46(dd, lH);6.17(dd, 1H);5.91(d 
d, 1 H) ; 4.50— 4.38(m, 1H);4.29, 4.19(dAB 



( 6 ) 



^¥09-301925 



q, 2 H) ; 2.45(d. 1 H) 

X* : 6.42(d d, 1 H) ; 6. 14(d d , 1 H) ; 5. 86 (d 
d, 1 H) ; 5. 47 — 5. 39(m, 1 H) ; 3. 8 1-3. 76 (m, 2 
H) ; 2.75(t , 1 H) 
&Sht<fcUX» : X2 = 8 5:15 
XCH2CF?- : 2. 72-2. 27 (m, 2 H) 
"F-NMR(d(ppm)CDC h/CFC I 3) : -10 
9.62 

Exact MS: MJSffi ; 3 5 8. 1 0 3 4 

35115 ; Cm His F4O6 : 3 5 8. 1 0 3 9. 10 

[0 0 3 4] gffifi) 1 - 3 

1, 4-t'*(2' , 3' -XTf^ix^P 
^□7^>31 4. 2 g(1 mo l)COftt)UIC, 1, 6 

-t*;*(2* , 3* -0L7£*is7n¥M'*J\'7JU-n'\ 
**>4 14. 2 g(1 mo I )£fflO*:!a*MiHJS0y 1 
-1 £W«ICUT. TES(1 2) ic^fSit^W^^i 
Omo 5 0 2. 3 g(0. 9 0mol)W: o 
XCH 2 (C F2)eCH2X •••(12) 

it* 2 f@oo x lil^-XI*S/ci:£S-C\ mils x'X(ix 2 T 
£>£o Sflt«9C(i3aS(7)ai4», H1"&20<DX>£# 20 
Ofctf), 2 0<DX2£#0*>tfX R^Xi^X^^: 1 O 

[0 0 3 5] JUTlCffbttfcfb^tf) 1 H-NM R. '9 
F-NMRMExact MS(Og^^t 
iH-NMR(6(ppm)CDC li/TMS) 
Xi : 6.47(d d, 1 H ) ; 6. 1 8 (d d , 1 H) ; 5. 91 (d 
d, 1 H) ; 4.51— 4.38 (m, 1 H) ; 4. 30, 4.21 (d A B 
q, 2 H) ; 2.45(d , 1 H) 

X*:6.42(dd, 1 H) ; 6. 15(d d , 1H);5.86(d 

d, 1 H) ; 5.48-5. 40(m, 1 H) ; 3. 82-3. 76 (m, 2 30 

H) ; 2.77(t , 1 H) 

«SJtJ:y X» : X2 = 8 5 : 1 5 

XCHzCFz-: 2. 7 4-2. 2 8 (m, 2 H) 

'9F-NMRU(ppm)CDC h/CFC Is) : -11 

2.42, - 121. 44, - 123.18 

Exact MS: SJSfil ; 5 5 8. 0 9 1 7 

SSffi ; Cia His F12 Oe : 5 5 8. 0 9 1 2 0 

[0036] mmm 2 - 1 

nam* *anfa^^»A**«itfcsa»rc. i , 

4-t'*(2' , 3' -x^+f>^a £MU\,yj\,*a 40 

^>3 14. 2 g(1 mo I), 7^U;UK2 16.2 
g(3mo I), fh^X^/^z^A^PV^F 
4. 4 gSt>'tert-y^^^=]-;UO. 4 4g^±iA 

^r^^T'^^fc^Q^urgs-ioo^tu, rasaST 
4»r B i«#wt& % fiia*T^aufc 0 wstiytgica 

£*PPtM,A5 0 0m I lCjg*?U 10%^^h'J 
•^A7]cS;ST'3lHj, telfQftig7KT'3 [Hj;^Uybo ?#<bft 

^pp^uas&ici^ Tie^d 3), (i 4)&tf 

^*_btl<5 0 50 



[0 0 3 7] 
Mb 7] 

CH 2 =CHC00CH 2 CHCH 2 (CF 2 ) 4CH 2 CHCH 2 0C0CH=CH 2 

OH OH 
CH 2 =CKC00yHCH 2 (CF 2 ) 4CH 2 <jHtt 2 0COCH=CH 2 

CH 2 0H OH 
CH 2 =CHCO0<?HCH 2 (CF 2 ) 4CH 2 (pi0C0CH=CH 2 



CH 2 0H 



CH 2 0H 



•••(1 3) 
•••( 1 4) 
•••( 1 5) 



[0 0 3 8] tt&tth agft, *^*A»atxaTa- 

h 5 U y h;UK/£H(c±E^ □ P*;UAS*a 

^hUX^7$>1 52g(1. 5mo D^ftjA^ 
t]c;^TT7^ U^UK^Q'J Kl 3 6 g(1 . 5mo I )£ 

^paTtv^Ai somi [zmmux. asTP- h^e>s 

*#CO££ 2f#p B 1it#Lfc&, 3 0mlO^^y-M 

muu, $eici o#iHHjt»u^. ^pp^ua^ee 

*^>a^»«(*8IJt1 :4)«IHS»4LT*7A 
^PVh^^7-f-lcJ;iJW8U, £blc>§*S£iai±S 
^t^C<hTI^M#lD 102. 5g(0. 20mo 
I )*»*:. Qif&toDlt. TKStO 6)TSStl5t« 

fZo 1 H-NM R<05SKit«fcy Di :*fi)c«DM* 
85:1 5-C^-p^Co !UTlC»e»tl^b^iai<OiH-N 
MR, 19 F — N M R J&XS Exact MSCDjg^l^ 

to 

(£/S#3D>) 
[0 0 3 9] 
[<b8] 

CH 2 =CHC00CH 2 (jMCH 2 (CF 2 ) 4 CH 2 CHCH 2 0C0CH=CH 2 



CH 2 =CHC00 



•(16) 



[0 0 4 0] i H — NMR(<5(pp m) CDC I j/TM 
S):6.47(dd, 1H);6.44(dd, 1H);6.44(d 
d, 1 H) ;6.17(dd, 1 H) ;6.15(dd, 1H);6.1 
Kdd, 1H);5.91(dd, 1H);5.91(dd, 1 
H);5.87(dd, 1 H) ; 5. 64 — 5. 60(m, 1H);4.50 
-4.38(m, 1H);4.42, 4.27(dABq, 2H);4.3 
0, 4.20(dABq, 2 H) ; 2. 73-2. 28 (m, 4H);2.4 
5(d, 1 H) 

i« F-NMR((5(ppm)CDC h/CFC I 3) : -11 
0.20, - 120.44 

Exact MS: 39£« ; 51 2. 1399 
3ttffi ; C19 H20 FeOr : 5 1 2. 13 9 5 

(£/£t*)D2) 

[0 0 41] 

[<b9] 

CH 2 =CHC00CH 2 CHCH 2 (CF 2 ) 4 CH 2 CKCH 2 0H 
CH 2 =CHC0 0C0CH=CH 2 



•••(1 7) 
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(18) 



[0 0 4 2] i H-NMR(<5(p pm)CDC I 3/TM 
S) : 6.44(d d, 1 H) ;6.44{dd, 1 H) ; 6. 42 (d 
d, 1 H) ;6.15(dd, 1H);6.14(dd, 1H);6.1 
Kdd, 1 H) ;5.91(dd, lH);5.87(dd, 1 
H) ; 5.86(d d, 1 H) ; 5. 64-5. 60(m, 1 H) ; 5.48 
— 5.39(m, 1H);4.42, 4.27(dABq, 2 H); 3.82 
-3.76(m, 2H);2.76(t, 1 H) ; 2. 73-2. 28(m, 

4 H) c 

[0 0 4 3] HJfefli] 2-2 

1, 4-tf^(2' , 3' -JL-#*isZfU ZMDVyfr 10 
^P^>3 14. 2 g<1 mo I )<Dft*>tUC, 1, 2 

-trx(2' , 3' -i**yyp tf;u)^;u^;u^nx 
^>2i4. 2 g(i mo i )zm^it&tuznmm2- 

1 <tlH«lCl/T£/aifcE 78. 3g(0. 19mol) 

9)T^an«±«t*Ez©adi*T»o«:. 

•H-NMR«)ilKJtJ:U±flc»E" :*««5E2«8 

5 : 1 ST&ofc. iUTICf#t>tiyc^«^CD' H-NM 
R, is F-NM R&tfE x a c t MSOgS^t, 

(*««5E») 20 
[0 0 4 4] 
[<bl 0] 

CH 2 =CHC0OCH 2 CHCH 2 (CF 2 ) 2 CH 2 CHCK 2 0C0CH=CH 2 
CH 2 =CHC00 OH 
[0 0 4 5] i H-NMR(6(ppm)CDCh/TM 
S):6.46(dd, 1 H) ;6.44(dd, 1H);6.42(d 
d, 1H);6.17(dd, 1H);6.14(dd, 1H);6.1 
Kdd, 1 H) ;5.91(dd, 1 H) ; 5. 91 (d d , 1 
H) ; 5. 87 ( d d , 1 H) ; 5. 64-5. 60 (m, 1 H) ; 4.50 
— 4.38(m, 1 H) ; 4.42, 4.27(d A B q , 2H);4.2 30 
9, 4.19(dABq, 2 H ) ; 2. 72-2. 28 (m, 4H);2.4 
5(d, 1 H) 

i9F-NMR(<5(ppm)CDC h/CFC I 3) : -10 
9.62 

Exact MS: zflSffi ; 4 1 2 . 1154 
Slnffi ; C17 H20 F4O7 : 4 1 2. 114 5 

(SjMiez) 

[0 0 4 6] 
[ft 1 1 ] 

CH 2 =CHC00CH 2 CHCH 2 (CF 2 ) 2 CH 2 CHCH 2 0H 
CH 2 =CHC(!> 0C0CH=CH 2 
[0047] 1 H-NMR((5(ppm)CDCh/TM 
S) : 6.44(d d, 1 H) ; 6. 44(d d , 1 H) ; 6. 42(d 
d, 1 H) ;6.14(dd, 1 H) ;6.14(dd, 1H);6.1 
Kdd, 1H);5.91(dd, 1 H) ;5.87(dd, 1 
H) ; 5.86(d d, 1 H) ; 5. 64-5. 60 (m, 1 H) ; 5.48 
-5.39(m, 1H);4.42, 4.27(dABq, 2H);3.81 
-3.76(m, 2H);1.75(t, 2 H) ; 2. 72 — 2. 27 (m, 
4 H). 

[0048] mmm 2-3 so 



•(1 9) 



1, 4-t'*(2* , 3* -JL^iy-fO MM^y)V 
^□^>31 4. 2 g (1 mo I )(Dftt>V \Z. 1, 6 

-t'x(2' , 3' -JL#**>7nt:M'<j\,7J\,*n'\ 
*1f>4 14. 2g(1mo l)$ffil^MH£Si2 
- 1 tnmzUX. ±!&V>F 12 8. 6 g (O. 2 1m 
o l)*»fc. fiMAFtt. TESC(2 0)TS$n^t 

ofc. 'H-NMR<D»SJ±J:y^fi)t#lE' :±««JE« 
1*85:1 5-C&o£o WT(C»6nfcft^«3<D l H- 
NMR, 19 F-NM R&tfE x a c t M S (D&^&Tjk 
-To 

(£JSft F i ) 
[0 0 4 9] 
[ffcl 2] 

CH 2 =CHC00CH 2 CHCH 2 (CF 2 ) 6 CH 2 CHCH 2 0C0CH=CH 2 
CH 2 =CHCO0 OH 
[0050] i H-NMR(6(ppm)CDCh/TM 
S) : 6.47(d d , 1 H) ; 6. 44 (d d , 1 H ) ; 6. 44 ( d 
d, 1 H) ;S.18(dd, lH);6.15(dd, 1H);6.1 
Kdd, 1H);5.9l(dd, 1H);5.91(dd, 1 
H) ; 5.87(d d, 1 H) ; 5.64— 5. 60(m, 1 H) ; 4.51 
— 4.38(m, 1H);4.42, 4.27(dABq, 2H);4.3 
0, 4.21(dABq, 2 H) ; 2. 74-2. 28 (m, 4 H) 
5(d, 1 H) 

i9F-NMR(<5(ppm)CDCI j/CFC I 3) 
2.42, -1 21.44, - 123.18 
Exact MS: $J^fi ; 6 1 2 . 1011 



(20) 



2.4 



-11 



; C21 H20 F12 Or : 6 1 2. 10 17 
F2) 
[0 0 5 1 ] 
[ftl3] 

CH 2 =CHC00CH 2 CHCH 2 (CF a )«CHiL„..„.. 

J I ---(2 1) 



1 2 0H 

CH 2 =CHC0 0C0CH=CH 2 
[0052] 1 H-NMR(6(ppm)CDCh/TM 
S) : 6.44(d d, 1 H) ;6.44(dd, 1 H ) ; 6. 42 ( d 
d, 1H);6.15(dd, 1H);6.14(dd, 1H);6.1 
Kdd, lH);5.91(dd, 1H);5.87(dd, 1 
H) ; 5.86(d d, 1 H) ; 5.64-5.60(m, 1 H) ; 5.48 
— 5.40(m, 1H);4.42, 4.27(dABq, 2H);3.82 
-3.76(m, 2H);2.77(t, 1 H) ; 2. 74 — 2. 28(m, 
4 H) 0 

[0053] nmm 3 - 1 

mm. ^»«atf*^siA««:«AfcfijEB«ic, 1 , 

4-t'A(2 f , 3' -x^^vyn \±)l)^)lZ?)\,*n 
Z/?>3 ) 4. 2 g (1 mo I h Z^UJU&2 16.2 
g(3mo I). Th^Xf^/^-^A^P?^ H 
4. 4g, tert-^;U^x=l-^U0. 4 4 g £f±iA 
&}$*X&* [ZlimisT 9 5-1 0 OttU PI a 

&fc£?na*)\,A5 o om i izmMls. 1 0%i8t 



( 8 ) 
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•(2 2) 



t>ftfz?aa*)\,Ammz{*. MCSd 3), (14)5 
tf(1 5)T**tl*«iS**r4ft*«^»aL/Tl^* 

[0 0 5 4] tit&tth aunt. ^xiAfs^STP- 

h 5 yy h;uSJC»lc. ±E*PP7M/A;gj8 

Rtf h'JX^;U75>6 0 7. 2 g tfti&*. **T"C 
7^ "J K 362g(4mo I )££PP*JUA 

3 0 0ml |C>§8?LT, »TP- hfr&KftXOsUMf 
5lC£*B*.fcO<fc3;BT0£:. SBTtrraMK^fl)** 2 10 
KIHiIttU£:& 8 0m l<D>^/-M»U, 

ici o»m«»u/t. *aa*;uA*«E«*u 

*l£:iSfefell£ £ t> (Cftggx^MU/ n - 

«({*«J£l : 4)^Jg^^K(hLT^^A^a^h^^ 

t\ TRxt(2 2)fcsr«a**-r*±jaM*G(^h5 

7^U;UK-4, 4, 5, 5, 6, 6, 7, 7, 
27JIs*Ut}3>- 1 , 2, 9, 1 0-Th7^-iW 
134. 6g{0. 24mol )£f#fCo 

[0 0 5 5] 20 

lit 1 4 ] 

CH 2 <HC00CH 2 ljH;H 2 (CF 2 ) 4 CH 2 (j:BCH 2 0C0CH=CH 2 
CH 2 =CHC00 0C0CH=CH 2 

[o o 5 6] WTicw&ftfcffc^Haa) 1 h-nmr % ^ 

F-NMRMExact MS^gS^to 

'H-NMR(6(ppm)CDC I j/TMS) : 6.44(d 

d, 1 H) ; 6.44(d d, 1 H);6.15(dd, 1H);6.1 

Kdd, 1H) ;5.91(dd, 1 H) ;5.87(dd, 1 

H) ; 5.64-5.60(m, 1H); 4.42, 4.27(dABq, 2 

H) ; 2.63~2.50(m, 1 H) 30 

l5 F-NMR((J(ppm)CDC h/CFC I 3) : -11 

0. 21, -120.44 

Exact MS: ;I']£fI ; 5 6 6 . 1 1 9 5 
3Entt ; Cz2 H22 FaOs : 5 6 6. 1 1 8 7 0 
[0 0 5 7] SSSSffll 3-2 

1, 4-t'*(2' , 3' -X^+'>^PtT;U)^7;U 
tP7^>3 1 4. 2 g (1 mo I )<Dttt>V\Z. 1, 2 

-tf;*(2' , 3' -X/f+vyn^)^i/7^px 
^>214. 2 g(l mo I )£m^fz&LHitni&m3- 

1 tmfflZlsT* TESC(2 3) % (2 4)&tf (2 5)IC^ 40 
tit^^X. TExt(2 6)TSSh*t)S»H(f 
h77^UMt-4, 4, 5, 5-7h77MP^ 

1 , 2, 7, 8-f h7^-Ml0 5. 4g 
(0. 2 2 m o I )£»*:• 

[0 0 5 8] 

[fbl 5] 



CH 2 =CHC0OCH 2 CHCK 2 (CF 2 ) 2 CH 2 <j;HCH 2 0C0CH=CH 2 

OH OH 
CH 2 =CHC00CHCH 2 (CF 2 ) 2 CH 2 CHCH 2 0C0CH=CH 2 
CH2OH OH 

ch 2 =chc00chch 2 (cf 2 ) 2 ch 2 ch0c0ch<h 2 

ch 2 oh J:h 2 oh 
ch 2 =chc0och 2 chch 2 (cf a ) 2 ch 2 chch 2 0c0ch=ch 2 



(23) 



(24) 



•••(2 5) 



•(2 6) 



CH 2 =CHC00 0C0CH=CH 2 
[0 0 5 9] mTfC^btlfcft^O 1 H-NMR, « 
F-NMR JSiZf Exact MS^S^to 
'H-NMR(6(ppm)CDC h/TMS) :6.45(d 
d, 1 H) ;6.44(dd, 1 H) ;6.l6(dd, 1 H) ; 6. 1 
Kdd, 1H);5.92(dd, 1H);5.87(dd, 1 
H) ; 5.65-5.61 (m, 1 H) ; 4. 42, 4. 28 (d A B q , 2 
H) ; 2.63—2.51(m, 1 H) 

'9F-NMR($(ppm)CDC h/CFC I 3) :-10 
9.63 

Exact MS: ;M£ffi ; 4 6 6 . 1 2 4 4 
Slafil ; C20 H22 F4O8 : 4 6 6. 1 2 5 1 . 

[0060] nmm 3-3 

1, 4-tf*(2' , 3' zTnt'M'Ouyj], 

tD7^>31 4. 2g(1mo DOftdUlC, 1, 6 

-t'x(2' , 3' -x^*->:/p tr;i/)^;U7;i/^a^\ 

+1f>4H. 2g(1mo l)4fflt>fctt>H«lig«3 
- 1 £H38UCUT, TExt(2 7), (2 8)&tf(2 9)IC 

(^h^7^'J^-4, 4, 5, 5, 6, 6, 7, 
7, 8, 8, 9, 9 - Kt^^M-P K^>- 1 , 

2, 11, 1 2-fh7^-Wl 5 9. 9g(0. 24 
m o I )£*#>to 

[0 0 6 1 ] 
Htl 6] 

CH 2 =CHC00CH 2 CHCH 2 (CP 2 ) $CH 2 CHCH 2 0C0CH=CH 2 

I ! •••(2 7) 

OH OH 

CH 2 =CHC00CHCH 2 (CF 2 ) e CH 2 CHCH 2 0C0CH=CH 2 

CH 2 0H OH 
CH 2 =CHC00j:HCH 2 (CF 2 ) 6 CH 2 CH0C0CH=CH 2 

CH 2 0H CH 2 0H 
CH 2 =CHC00CH 2 CHCH 2 (CF 2 ) 6 CH 2 j:HCH 2 0C0CH=CH2 

CH 2 =CHC00 0C0CH=CH 2 
[0 0 6 2] WTlC»Sftfcfb^1*KOi H-NMR, 19 
F-NMRStfExac t MS^S^to 
'H-NMR(6(ppm)CDC h/TMS) :6.44(d 
d, 1 H) ;6.43(dd, 1H);6.15(dd, 1H);6.1 
0(dd, 1 H) ;5.91(dd, 1 H) ;5.86(dd, 1 
H ) ; 5. 64 — 5. 59 (m, 1 H) ; 4. 41 , 4. 27 ( d A B q , 2 
H) ; 2.63— 2.49(m, 1 H) 

■a F — N M R ( <5 (p pm)CDC h/CFC I 3) : -11 



'(28) 



•(2 9) 



(30) 
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2.41, - 121. 44, -123. 16 ^fiafil ; C 24 H 22 F 12 Os : 6 6 6 . 1 1 2 3„ 

Exact MS: «l£ffi ; 6 6 6 . 1 1 1 4 



